LYMPHATIC AND HEPATIC INFECTIONS SEC¬ 
ONDARY TO APPENDICITIS . 1 

BY JOHN C. MUNRO, M.D., 

OF BOSTON, MASS., 

Surgeon-in-Chief, Carney Hospital. 

In considering the lymphatic and hepatic infections sec¬ 
ondary to appendicitis, I shall not attempt to enter into the in¬ 
numerable questions and problems that belong to so large a 
subject. But I will rather refer, in a somewhat desultory way, 
to the few points that have come within my own experience, 
in the hope that it may reawaken interest in so obscure a sub¬ 
ject, especially on the part of the general practitioner. 

Whatever views are offered here are based on a pretty 
general review of the literature and on a personal experience 
of thirty-nine cases,* all except two of which have been iden¬ 
tified at operation or autopsy or both. 

‘Read before the Chicago Surgical Society, April, IQ05. 

* Since reading this paper, we have bad two additional cases of sub- 
pbrenic abscess at the Carney Hospital, both of which were fatal. The 
first case was in a girl of eighteen, who was operated upon within twenty- 
four hours from the beginning of an attack of acute appendicitis. The 
gangrenous appendix was removed and the wound was drained. There 
was no infection of the peritoneum beyond the immediate region of the 
appendix which lay posterior to the ctecum. The mcscntcriolum contained 
thrombi and was removed. For a few days the condition was satisfactory, 
when the pulse and temperature began to rise, and there was slight icterus, 
with definite hepatic tenderness. Exploration of the sinus showed a small 
abscess, posterior to the peritoneum, at the original site of the appendix. 
Improvement followed drainage for a week, when the symptoms of sepsis 
again appeared, and three weeks from the first operation a pelvic abscess, 
not connected with the first wound, was opened and drained. In spite of 
free drainage, the patient did not improve, but began to show evidence 
of trouble in the upper abdomen. With more definite signs as a guide, 
the abdomen was opened through an epigastric incision five weeks from 
the time of onset and a foul subphrcnic abscess to the left of the median 
line was drained. The patient did not improve, however, but steadily 
became more and more septic until death three weeks later. 

The second case occurred in a man thirty-seven years old, who was 
brought to the hospital five weeks from the beginning of an attack of 
appendicitis. A large subphrcnic abscess over the right lobe was opened 
and drained through the chest wall after excision of the eighth and ninth 
ribs. Very little improvement resulted, and he died on the sixth day with 
high pulse and temperature. 
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With regard to these infections, I shall limit myself to the 
lymphatic area of the right side of the body extending upward 
from the ctecal to the costal region. Within this small space 
of the body, together with that occupied by the liver, a good 
share of the gravest secondary complications incident to ap¬ 
pendiceal infection takes place. 

Chvostek has given a most clear and complete exposition 
of the diseases of the portal system, with an extensive bibliog¬ 
raphy up to 1882. I have used his general conclusions in addi¬ 
tion to those of Perutz, Berthelin, Gruneisen, and Abbadie, 
who have brought the literature more or less completely up to 
date. Inasmuch, however, as I find that there are certain 
points on which my conclusions are more or less at variance 
with those expressed by the authors mentioned, it lias seemed 
to me wise to review in the original a large majority of the 
references, cited since the publication of Chvostek’s paper. 
Altogether in the last few years there are something over 200 
references, and it is needless to list them all. In the above- 
mentioned theses a fair aggregate may be found, to which 
additional references, mainly of isolated cases, may be added 
from the Index Medicus. 

Broadly speaking, very little as regards infections through 
the portal system can be added to Chvostek’s exposition. Those 
interested are referred to the original article in the Wiener 
Klinik for 1882. 

To enter into the origin of liver abscesses of all types is 
a great temptation, but it would lead us too far from the class 
•which I have chosen for discussion. In discussing the general 
subject once for all, suffice it for us to mention, as worthy of 
our consideration in a differential diagnosis, the following pos¬ 
sible causes of a liver abscess: trauma, foreign bodies (includ¬ 
ing worms), dysentery, malaria, amoebae, infections of the 
thoracic organs and of the umbilicus, pyaemia arising from 
various infections in any portion of the body, anthrax, ulcers 
of the gastro-intestinal tract, pelvic infections, splenic abscess, 
abscess of the mesenteric lymph-nodes, infections of the biliary 
tracts and pancreas, from peritonitis, echinococcus, infection 
after haemorrhoidal operation, etc. 
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Much has been written about tropical abscess, and the 
general course and treatment are now well established. The 
infections incident to many of the conditions enumerated 
above are of secondary importance compared to that of the 
original disease. But when we come to infection following 
appendicitis, we are at once struck with a reversal of the con¬ 
dition; for we must appreciate that it is the milder, so-called 
latent, forms of appendiceal inflammation that may start the 
grave hepatic infections. It is on account of this very dispro¬ 
portion that I have been influenced to emphasize the im¬ 
portance of this subject once again. 

In 1900 and again in 1902 I briefly reported a few cases 
that came under my observation; but the association of ap¬ 
pendicitis with lymphatic and hepatic infections is still over¬ 
looked by those of large experience, and it is only by constant 
reiteration that a subject of this importance can be brought up 
to its true level. 

I11 the present paper I shall not hesitate to make use of 
my earlier cases to illustrate certain data, even at the risk of 
making my own experiences unduly prominent. At the same 
time I shall not enumerate all of the cases that I have seen, 
because several of them are merely typical and do not illustrate 
any particular point. 

The thirty-nine cases which I have observed may be di¬ 
vided as follows: undoubted portal infections, 15; subphrenic 
and portal infections, 2; probable portal infection, 1; abscess 
of the liver in which the pathway of infection could not be 
determined, 2; subphrenic abscesses, 5; retroperitoneal lym- 
phangeitis, 14. 

Subphrenic abscess, as a lesion classed by itself, has been 
so thoroughly elucidated by Griineisen and others that it need 
not be treated in detail here. Infection of the subphrenic 
space from an appendicitis may take place through the 
lymphatics, through the direct invasion of pus travelling 
along the posterior cellular spaces, through direct invasion 
from the peritoneal cavity (as shown in the autopsy of Case 
No. 7 reported by Christian and Lehr in the Boston City 
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Hospital Reports for 1902), or from extension of a pre-exist¬ 
ing liver abscess. Infection may, on the other hand, travel 
from the subphrenic space to the liver, forming secondary 
abscesses in that organ. 

The abscesses coming by the extraperitoneal route, ac¬ 
cording to Sachs, can never take up the whole dome of the 
diaphragm. The adhesion of the peritoneum to the diaphragm 
is so firm that the infections appear more as phlegmons, 
breaking through and forming collections of pus between the 
liver and the diaphragm. Subphrenic abscesses may also be 
the remains of a general abdominal infection, the contents 
varying with the infection. The type of appendicitis prone to 
produce these abscesses, however, is that which invades the 
retroperitoneal tissue of the caecal region (Griineisen). 

Sangei, injecting a solution behind the colon, found that 
it always passed over the right kidney and formed a large 
lake, at the level of the horizontal portion of the duodenum 
it ascended past the round edge of the liver to the diaphragm. 
Abscesses need not necessarily form in this pathway between 
the infected appendix and the terminal abscess at the dia¬ 
phragm. 

Bourkhardt considers that the two commoner methods 
of infection are (1) by the retroperitoneal tissue, and (2) by 
direct invasion. Griineisen reports two left- as against 
twenty-seven right-sided abscesses, the former being the re¬ 
mains of a general purulent peritonitis; hence the probability 
is that a left-sided subphrenic abscess is of intraperitoneal ori¬ 
gin. An example is seen in Christian and Lehr’s case men¬ 
tioned above. This occurred in a boy of eleven, who showed 
at autopsy general adhesion of the intestines, while just under 
the diaphragm on the left was a large abscess cavity located 
outside the stomach and partially walled off by the liver, con¬ 
taining greenish-yellow pus. A channel could be traced from 
this abscess to the ileoctecal region with numerous side chan¬ 
nels. The abscess was not retroperitoneal. 

Eisendrath has reported a case in which, having first sim¬ 
ply opened and drained an appendix abscess, he was obliged 
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a few days later to reopen the abdomen for a recurrence of 
the symptoms; at the second operation the appendix was re¬ 
moved. In spite of this, sepsis continued, and nearly three 
weeks later he drained an abscess situated between the spleen, 
left lobe of the liver, and below the diaphragm. Death fol¬ 
lowed two weeks later. No autopsy was allowed. Although 
this abscess undoubtedly originated in the appendix as a pri¬ 
mary cause, it is not clear that it may not have come by direct 
extension from a second intra-abdominal abscess in the left 
upper quadrant. 

Sooner or later, in a large proportion of cases, infection 
of the pleura in some form is sure to be found. Subphrenic 
abscesses are more likely to break spontaneously into the 
pleural cavity or along the pleural adhesions into the lung 
rather than downward into the abdomen. Metastases in the 
kidney, brain, lungs, etc., may take place and be important as 
causes of death (Grtineisen). 

In exceptional cases of high appendix abscesses, the in¬ 
fection may creep along the colon to the anterior edge of the 
liver, whence it spreads to the subphrenic space. Gruneisen 
reports an autopsy in which a solidly walled canal passed close 
to and in front of the ascending colon up to the liver. It 
then extended to the anterior surface of the kidney along its 
upper end, and to the posterior edge of the liver. 

Maydl has observed that extraperitoneal abscesses per¬ 
forate more freely into the chest cavity than do the intra- 
peritoneal type, but that in the latter exudation into the pleura 
is more frequent. 

Gruneisen recognizes that hepatic abscesses may serve as 
the origin of subphrenic abscesses. 

That infection of the lymphatic channels should take 
place with great frequency in inflammation of the appendix 
need cause no surprise, when we consider that that organ and 
the adjacent walls of the caecum are peculiarly rich in 
lymphoid tissue. Clinically, we see, almost universally, some 
evidence of absorption in the mesenteric lymph-nodes. This 
is notably evident in children, and it frequently happens that 
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a bunch 01 string of tender lymph-nodes is much more in evi¬ 
dence on palpation of the unopened abdomen than the appen¬ 
dix itself, in which, indeed, the gross infective process may 
have subsided. An analogous condition is seen in the cervi¬ 
cal lymph-nodes during and subsequent to microbic invasions 
of the pharyngeal group of lymphaticorgans. It is on a sim- 
ilai basis that we should look for more frequent evidences of 
lymphatic invasions along the retroperitoneal lumbar chain of 
lymphatics, piesupposing that there is a liberal communica¬ 
tion between the lymphatics of the creco-appendix walls and 
this lymphatic chain. 

Lockwood, in 1900, went so far as to state that this retro¬ 
peritoneal chain was the main route of the current from the 
appendix and caecum; but Poirier and Cuneo scout this idea 
as “ absolutely visionary,” maintaining that the normal ter¬ 
minations are the glands of the ileocaecal group, communica¬ 
tion taking place to some extent, however, with the neighbor¬ 
ing groups directly or indirectly. 

Berthelin believes that the lymphatics play only a slight 
1 ole as a means of conduction to the liver, and in support of 
this calls attention to the absence of connection between the 
lymphatic system of the caecum and the liver; he maintains 
that such an infection can only be through the intermediary 
of the peritoneal lymphatics, perihepatitis being one of the 
first manifestations. Jones likewise puts little stress on the 
infection of the liver through the lymphatics, either intra- or 
extraperitoneal. 

However, lymphatic paths do extend along the retroperi¬ 
toneal space to the liver, diaphragm, and thoracic regions; 
and, in addition, there is a communication between the 
lymphatics of the diaphragm and those of the peritoneum, 
while, as the well-known experiments of Clarke and others 
show, direct absorption of infection may take place from the 
general abdominal cavity into the diaphragmatic lymphatics. 

If to these paths we add the mechanical portage of pus and its 
germs from abscesses in the peritoneal cavity pressing directly 
upon the liver substance, we have still another manner of 
origin of hepatic abscess secondary to an appendicitis. 
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Infection does not necessarily produce abscesses at its 
point of origin here any more than in other lymphatic tracts 
in the body. The abscess formation may take place at some 
higher point, like the peritoneal space of the subdiaphragmatic 
region. Thus a subphrenic abscess starting undoubtedly from 
the ctecal region may display no trace of abscess in any part of 
its course (Griineisen). 

Battle and Corner realize that while infection by the 
lymphatics must be common, considering the septic nature of 
appendicitis, yet it is often not recognized. They, too, have 
encountered retroperitoneal abscesses supposed to be of gland¬ 
ular origin, the primary source in the appendix not being 
recognized. 

Fowler, who terms this retroperitoneal infection a “ lum¬ 
bar phlegmon,” states that “ a history of an attack of ap¬ 
pendicitis may be absent, and yet the infection has its origin in 
the appendix.” This is less true now than a few years ago, 
because surgeons at least are recognizing with greater accuracy 
the typical symptoms of mild and transient appendicitis that 
are overlooked or underestimated by the observer of small 
experience. 

Furthermore, in analyzing the earlier reports of cases, one 
who reads between the lines can hardly fail to recognize mild 
or subacute appendicitis from the signs that failed of interpre¬ 
tation at the time. 

Infection by way of the arteries is one of the manifesta¬ 
tions of a general pyremic process, and it may be dismissed here 
without further consideration. So, too, with infection from 
or by the bile passages. 

Typhoid ulcerations and tuberculous ulcerations are rarely 
the source of hepatic infection. 

Semmola and Geoffredi state that tuberculous ulcerations 
are never the cause of suppurative hepatitis because they cause 
obliteration of the veins, and we can recall no case reported 
where there was a definite relation established between such 
an intestinal lesion and an hepatic infection. Cases from 
puerperal infection are rare, but the possibility must be con¬ 
sidered. 
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One of our cases had tuberculous ulcers of the colon, but 
it is hardly probable that the severe hepatic infection had its 
origin from this source. The history of the case is as follows: 

T. A. T., male, seventeen years old, was operated on at the 
City Hospital on July 26, 1901, by Dr. E. II. Nichols. A year 
before he had had a short attack of probable appendicitis. Four 
days before operation he had had an attack of severe, sharp, ab¬ 
dominal pain in the right side followed by vomiting, chills, 
marked tenderness, and severe weakness. At entrance he had 
jaundiced sclera and some tenderness over the hepatic region, the 
abdomen being soft except over a local mass in the region 
of the appendix. Dr. Nichols found a long, distended, con¬ 
gested appendix in an inflammatory mass. This was removed and 
the wound drained. The following day the temperature remained 
high, and there was slight delirium with persistent tenderness 
over the liver. Two days later the wound was dressed and the 
wicks changed. Four days later the jaundice was fading from the 
eyes, the wound looked clean with slight discharge, but the boy 
had had a chill on this day and the day before. Widal negative, 
leucocytosis of 10,200. Six days after operation he was having 
mild chills daily, occasional vomiting, continuation of the jaun¬ 
dice, and extension of the liver border two fingers’ width below 
the ribs with moderate tenderness. He was growing weaker, slept 
much, but held food both by stomach and by rectum well. The 
wound was in a satisfactory condition. On the following day 
there were high-pitched rales throughout the right chest, with 
dulness at the right apex. The pulse had increased to 140; the 
boy vomited twice and had severe chills. Considerable pus or foul 
matter escaped this day from the wound. Tube replaced. He 
improved a little for five days, and then had chills again, with a 
temperature of 106.5° F., the liver still being enlarged and 
tender. 

August s, I operated because of jaundice, irregular chills, 
vomiting, rapid loss of strength, and hepatic tenderness. At no 
time had there been spasm in the flank. At operation the right 
lobe of the liver was found enlarged and cedematous posteriorly, 
but showed no evidences (such as localized swellings) of ab¬ 
scesses in its substance. A director was passed into the liver in 
various places without reaching pus. Along the spine, a large 
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fluctuating gland, the size of a hen’s egg, could be felt about the 
level of the lower end of the kidney. Above this were several 
swollen glands in a chain about half an inch in diameter. The 
larger gland was opened, a drachm or two of foul pus being 
evacuated, and packed with iodoform gauze. The wound was 
partially closed, space being left for the exit of an iodoform gauze 
wick passed down to the liver punctures, and of a drain from the 
gland abscess. Exploration of the appendix sinus was negative. 

Five days later, when the wound was dressed, there was a 
slight purulent discharge; the temperature was still quite high, 
and patient was more drowsy and more septic looking. He had 
vomited the same night, and the temperature rose to 106° F. and 
pulse to 144. On the 13th the pulse and temperature were making 
wide excursions up and down, the patient was growing weaker, 
the sclera had become more jaundiced, and he was losing ground. 
Under chloroform, exploration through the sinus showed an area 
of necrosis of the colon about the size of a five-cent piece that 
broke on examination. From this area a narrow band of necrosis 
of the gut extended towards the mesentery as if from a thrombus. 
Exploration below this area showed almost total subsidence of the 
gland that had been previously opened, but below it in the iliac 
fossa were two or three small glands, one of which contained 
about a half a drachm of pus. Nothing abnormal could be found 
in the liver or elsewhere in the abdomen. The cavity was drained 
with iodoform gauze. The patient was in poor condition, but 
stood the operation fairly well. He steadily failed, however, and 
died two days later. Urine negative throughout. 

Autopsy showed the mesenteric lymph-nodes enlarged from 
y 2 to 2 cubic centimetres in diameter, and grayish pink on section. 
Behind the caecum was a large node 3 centimetres in diameter, 
with a caseous and calcified centre. Another node higher up had a 
soft, purulent centre. Branches of the superior mesenteric vein 
from the lower part of the ascending colon contained clots. In 
the region of the hepatic flexure of the colon was a deep, punched- 
out ulcer with stitches round about it. Nearer the cxcum was a 
second deep, punched-out similar ulcer, smaller in diameter. The 
liver showed numerous small abscesses, 1 to 3 centimetres in 
diameter. Diagnosis: thrombosis of the superior mesenteric vein 
and its branches; suppurating pylephlebitis with multiple ab¬ 
scesses of liver. Ulcers of the colon, chronic tuberculosis of the 
retrocacal lymph-glands. 
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(For detailed autopsy report, see Boston City Hospital Re¬ 
ports, 1902, page 147.) 

Loison (1900) states that the appendix adhering by in¬ 
flammation to the parietal peritoneum enters into direct rela¬ 
tion with the lymphatic vessels that lead to the diaphragm, and 
says that an abscess may form in the retroperitoneal tissue, 
producing the type designated as paratyphlitic by Oppolzer 
and others. 

Koerte holds that the appendix may not even become ad¬ 
herent to start the infection, the invasion taking place between 
the folds of the mesentery. He regards this form of infection 
as less virulent than that which takes place through the portal 
tract; this is probably true because the barriers against an 
overwhelming dose of poison are less evident in the portal cir¬ 
culation than in the lymph channels. Even if the infection has 
reached the liver by the lymphatics, its spread there will be 
less active than if brought directly along the portal tract. 

Robinson (quoted by Loison) explains some cases of 
transmission by the passage of pus along the parietocolic sinus 
which runs from the appendiceal region to the inferior surface 
of the liver, where it ends in quite a pocket in which pus may 
collect remote from the rest of the peritoneal cavity. This 
observation probably explains the findings in the following 
case of ours, although it is possible that the pus in this pocket 
may have been secondary to an abscess of the liver that had 
emptied spontaneously. 

C. E. M., male, forty-two years old, was seen May 19, 1904. 
He had been treated by his physician, since April 23, for typhoid. 
There was a history of fever, malaise, tenderness in the right iliac 
region without vomiting. Tenderness over the appendix was defi¬ 
nitely marked. The temperature had ranged from ioo° to 102 0 F. 
and the pulse from 100 to 120, rising steadily. A few days before 
I saw him there had been chills. There had been slight jaundice 
at first, not noted in the eyes, but in the skin, with bile in the urine. 
This had improved. The patient was restless and hiccough had 
been troublesome. There had been tenderness over the right lobe 
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of the liver, and slight delirium at times. The patient stated to 
me that he had been well up to a sudden attack of abdominal 
pain at the beginning of his illness, although he had been feeling 
poorly for a week or more before that. Examination showed a 
very sick, wasted, anaemic patient with a dry, dirty tongue; he 
was slow mentally but intelligent. He had a poor, thin pulse, 
rapid, but regular. The abdomen was dry and distended, but 
without spasm. Deep in the right loin was a tender mass, feeling 
like an enlarged right lobe of the liver in its lateral half. Under 
the right costal border there was also tenderness and swelling of 
the liver. Left lobe palpable. Spleen not enlarged to percussion. 
There was doubtful increase of tenderness over the appendix. 
The upper border of the liver was an inch or more above normal. 
No jaundice. Patient was much worse since his chill two days 
before my visit, and seemed too sick to warrant interference. A 
fatal prognosis was given, but, if under feeding and stimulants he 
showed signs of rallying, operation was advised. In a few days 
the patient was taking double the amount of nourishment, the 
pulse had dropped a little, and the temperature had fallen to 
normal. He was better mentally and there was less abdominal 
tenderness. Shortly after this he entered the Quincy Hospital, 
where operation took place two and a half weeks after my first 
visit. Under ether the abdomen was opened over the right hypo¬ 
chondriac tumor and a foul abscess, involving the under surface 
of the right lobe and the adjacent portion of the peritoneal pocket, 
was opened. It was impossible to determine whether the abscess 
had originated within the liver or had penetrated its lobe second¬ 
arily. There was evidence of old trouble around the appendix, 
but the patient was in too poor condition to justify prolonging 
the operation, so the abscess was drained, and the patient after a 
rather stormy course for a few days steadily and slowly recovered. 
Appendectomy was reserved for a later operation. 

Nash, in a child of fifteen, found pus in a cavity between 
the colon and the layers of the mesentery which was adherent 
to the under surface of the liver. On separation of the ad¬ 
hesions the liver was found rough and broken down. There 
were also broken-down retroperitoneal lymph-nodes. Here 
there was not only an invasion of the lymph channels, but the 
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livei was invaded by direct implantation of an abscess pushing 
itself along the cellular tissue. This same condition has been 
seen in one or more of our cases, and Cantlie has reported a 
similar case. 

Abbadie recognizes infection by the lymphatics, but con¬ 
siders it exceptional, the main origin being through portal 
invasion. 

Infections are not necessarily limited to the liver, as we 
may find at the same time abscesses of the pancreas, spleen, 
pleural cavity, lungs, etc. 

Cantlie, in an autopsy on a case of hepatic abscess, found 
that the pus bad burrowed up between the diaphragm and 
liver from a large perityphi I it ic abscess, the abscess in the 
livei coming this way and not evidently by way of the portals. 

Perihepatic abscesses, secondary to empyema, may be 
found, and it is possible that an empyema starting from a 
pneumonia which exhibited the peculiar abdominal signs so 
deceptive in its earlier stages might easily cause hesitation in 
locating the true origin. Such abscesses are less likely to con¬ 
tain foul pus, and, indeed, in a case reported by Beule the pus 
was sterile. 

It would be interesting to differentiate tbe lymphatic- 
hepatic cases originating in appendices intra-abdominal in 
position from those where the appendix, as a result of some 
developmental process, is partly or entirely extra-abdominal. 
In some cases this is impossible, because, either as a result of 
previous attacks or because of extensive destruction in the 
present attack, all anatomical landmarks are obliterated, and 
an organ originally freely movable within the general cavity 
may have become firmly ensconced behind the caecum with a 
new peritoneal covering. 

An appendix adherent to the peritoneum over the iliacus 
may perforate on its under side and directly infect the retro¬ 
peritoneal space without involving the peritoneum (Hawk¬ 
ins). Such cases may extend downward instead of upward 
and be opened in the groin, thigh, or even in the opposite 
groin. Gallant has reported three such cases where the in¬ 
fection was found in the pelvis behind the peritoneum. 
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Koerte, in the Berliner klinische Wochenschrift for 1892, 
has reported a case of a man, twenty-nine years old, in whom, 
after an attack of appendicitis, he had resected the tenth rib in 
the postaxillary line, opening a foul abscess cavity in the liver. 
At autopsy an abscess of the liver and subphrenic space was 
found, and a perforating appendix with abscess. Behind the 
colon a passage, containing pus, led upward to the round edge 
of the liver, whence a tract extended outward to an abscess 
between the spine and right pleural cavity. Such cases, start¬ 
ing in all probability behind the caecum, are reported by 
Brewer and many others. We are inclined to believe that the 
appendices that originally are extra-abdominal, and without 
any peritoneal covering, are presumably less able to direct the 
lymph currents within the normal channels, and so give rise 
to the most fulminating types of lymphatic poisoning. In this 
connection the following case illustrates how unrelenting such 
an infection may be from the outset. 

M. McC., female, aged twenty-five years, was seen March 12, 
1899, with Dr. Washburn. She had been ailing for a year, and 
was supposed to have some ovarian trouble. Four years ago there 
had been some form of obstipation, from which she recovered in 
two days. Three days before I saw her she had had sharp pain in 
the lower right abdomen, nausea, and chills. The day before my 
visit she was comfortable, but the temperature was 103° to 104° 
F., and the pulse 120. She looked ill and had general abdominal 
tenderness with slight spasm. In the right side over the appen¬ 
dix there was acute local tenderness. A diagnosis of acute appen¬ 
dicitis was made and operation was done at once. On opening 
into the subpe'ritoneal fat, pus escaped from towards the pelvis, 
but on opening into the peritoneum, only one coil of small intes¬ 
tines was found lightly adherent with lymph. Opposite the ab¬ 
scess in the cellular tissue the peritoneum was opaque and in¬ 
jected; otherwise, there was no evidence of trouble. A further 
exploration of the retroperitoneal space showed a cloudy, oedem- 
atous infiltration extending towards the kidney, and, on peeling 
back the peritoneum towards the median line, search for the 
appendix was made in vain. There was considerable thick, in¬ 
flammatory deposit on the iliacus with a slightly honeycombed 
appearance, from which thin pus escaped. The patient stood the 
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operation fairly well, but the pulse was 140 to 160 throughout, 
though of good volume. The following day she was not so well. 
The wicks in the retroperitoneal space were dry, without evidence 
of serum or pus, and the peritoneal flap looked gangrenous. Two 
days later the patient died. Autopsy by Dr. R. M. Pearce seven 
hours postmortem. 

" Abdominal cavity. Intestines are markedly distended with 
gas and bathed in a thin yellowish purulent fluid. Where in 
contact the coils are united by yellowish white fibrinous exudate. 
I11 the pelvis there is considerable free purulent fluid. Blood¬ 
vessels of intestine are much injected. The surface of the liver 
and spleen is covered with fibrinous exudate. The cEecurn with 
the appendix lies completely behind the peritoneum. The ap¬ 
pendix is bound down to the caicuin by easily broken adhesions. 
Its distal end is collapsed. At about its middle is a constriction, 
between which point and the caecum the appendix is distended 
and injected. On opening up the appendix thin pus is found 
throughout its lumen, but in greater amount in the proximal half. 
The mucous membrane of this portion is also very much in¬ 
jected, but there is no ulceration, no foreign body. In the loose 
areolar tissue lying behind the peritoneum in this region a thin 
layer of purulent fluid can be seen extending up as high as the 
middle of the right kidney. 

"Anatomical Diagnosis. Acute appendicitis, acute general 
purulent peritonitis, acute splenic tumor, retroperitoneal lymphan- 
geitis, peritoneal exudate. 

" Smears show pus-cells, fibrin, bacilli, and short chains of 
flattened diplococci (evidently streptococci). 

" Cultures show colon bacillus and streptococcus, the latter 
abundant.” 


Portal Infection .—The majority of abscesses of the liver 
are reported in connection with dysenteries of one sort or an¬ 
other, mainly tropical. A study of these throws light on the 
abscesses that come from appendicitis so far as method of 
origin, location, etc., are concerned, but when it comes to 
treatment, the story is far different, mainly because of the 
extreme difference in the degree of infection of the two types, 
and also because of the proclivity of abscesses originating in 
perityphilitis to assume the diffuse miliary type. 
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Some of the earlier abscesses which were described as 
pyaemic can he explained as typical portal infections, so far as 
the clinical history and the post-mortem findings show. (Cases 
of Ashley, 1879, and others.) 

In earlier reports we find abscesses of the liver ascribed 
to a dysentery where incomplete autopsies throw no light on 
the true origin, but where a careful study of the clinical history 
points to an overlooked appendicitis. (Cases of Balfour and 
others.) 

The mode of infection and its pathology are so well known 
that it need not be taken up here at all. It is the most frequent 
source of typical intrahepatic abscesses. As some of our cases 
show, it is not uncommonly associated with a recognizable de¬ 
gree of lymphangeitis, though the latter proves not to he the 
source of the abscesses in the liver. Whether this association 
indicates a special virulence of the infecting agents or a lessened 
resistance to the invasion both on the part of the veins and 
of the lymphatics, cannot be told from the few data at hand. 
The association is not referred to by writers in general, but our 
clinical experience would incline us to believe that it is more 
than a chance one. To illustrate this, one of our cases may be 
reported here. 

H. C. B., male, aged thirty-five years, had had several 
attacks of severe abdominal pain and vomiting in the past six or 
seven years. Each time he had been a little yellow, but without 
chills, and the attacks lasted only a few days. Three days before 
entrance to the hospital on April 25, 1901, he had a sudden 
severe attack of appendicitis followed by slight jaundice and a 
leucocytosis of 13,000. He was treated in the medical wards for 
a month, during which time he had occasional chills with high 
temperature, epigastric pain, progressive emaciation, variable 
jaundice, and leucocytosis increasing steadily up to 43,000 at 
the time when I saw him on May 27. 

Examination showed a much emaciated, jaundiced, septic- 
looking man, with an enlarged liver, especially marked on the left, 
and with doubtful tenderness over the appendix. Under ether 
the abdomen was opened in the median line above the umbilicus. 
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One small pinhead abscess was found on the anterior surface of 
the right lobe. The left lobe was uniformly enlarged, but on the 
under surface there was a deep, slightly indurated swelling. This 
was opened, and a cavity containing pus was found. Careful 
examination of the right lobe failed to show any nodules sug¬ 
gesting abscess, and exploration failed to show pus. The gall¬ 
bladder and neighboring region were normal. The appendix, 
subacutely inflamed, was removed through a small opening. The 
patient was in poor condition before operation, but on the fol¬ 
lowing day the temperature had fallen to normal, and the pulse 
had fallen to 120. There was considerable discharge from the 
liver. Three days later the temperature remained down, but the 
pulse was rapid and weak, and he looked badly. Two days after 
this the patient, in straining, broke open the appendix wound, 
and had a prolapse of intestines which, when discovered, were 
dark and strangulated. The intestines were replaced and the 
wound packed, but the patient gradually failed and died. 

Autopsy showed between the spleen, stomach, left side of 
diaphragm, the liver, and posterior wall of the peritoneal cavity, 
an abscess containing offensive, yellowish, semifluid material. All 
the mesenteric lymph-nodes were somewhat enlarged. One node 
was softened, and contiguous to it was a canal, that is, a mesen¬ 
teric vein, with roughened yellowish wall admitting the little finger 
and communicating directly with the portal vein. On section 
through the left lobe the portal veins were dilated and contained 
pus. In the right lobe, particularly towards the superior surface 
and the right, were numerous small abscesses arranged in clusters, 
3 to 5 centimetres in diameter. Smears from the portal veins and 
subphrenic abscess showed streptococci. 

Diagnosis: left subphrenic abscess, mesenteric and portal 
pyophlebitis, acute general peritonitis, multiple abscess of the 
liver. The case also illustrates the additional infections by direct 
extension to the subphrenic region. 

(For a full report of the autopsy, see Boston City Hospital 
Reports, 1902, pages 146-184.) 


“ That infection from a thrombophlebitis is not more 
common is surprising when we consider the free circulation 
that exists between the mesenteric and portal vessels. But as 
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a matter of fact, it is only an occasional complication.” 
(Fowler.) I would venture to suggest that the complication 
is more common than statistics, especially postmortem, indi¬ 
cate, because I believe that mild infections do take place from 
which the patient recovers spontaneously. But more of this 
later on. 

Infection in the left lobe as well as the right may take 
place through the portal channel, hut there is almost always a 
more pronounced infection in the right lobe owing to the 
anatomical relations of the portal branches. Yet Jackson in 
an autopsy of a case found the left lobe more extensively 
riddled with abscesses than the right, showing that the process 
was either older or more rapid in the left side. This was one 
of the earlier cases that I saw with Dr. Jackson, and has been 
reported in full by him in the St. Paul Medical Journal for 
1899. 

Very suggestive in this respect is a case that I saw with 
Dr. V. Y. Bowditch, and, though we have no post-mortem 
findings, the clinical signs pointed to a left lobe enormously 
enlarged as compared with the right. The case is as follows: 

M. McA., female, aged twenty-seven years. Five or six 
weeks before I saw her there was a very definite history of an 
attack of mild appendicitis followed in about a week by symp¬ 
toms severe enough to require her to go to bed. Soon she had 
irregular chills, which had continued more or less ever since. 
No jaundice was noticed until within the last ten days, when 
there had been a slight tinge of yellow. Recently she had had 
severe chills daily, sometimes lasting for an hour. The tempera¬ 
ture had been irregular, but it was taken at irregular intervals. 
Her physician, supposing it to be a case of tuberculosis, referred 
her to Dr. Bowditch, who in turn diagnosticated it as portal 
pylephlebitis. In her attack six weeks before I saw her, she 
gave a history of tenderness in the right iliac region, and an 
area of exquisite tenderness in the right loin. The urine was 
negative. She had recently been seen by another consultant, who 
made a diagnosis of general tuberculosis. At my visit I found 
a tender, swollen left lobe of the liver extending down to the 
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level of the umbilicus in the flank and sloping upward across the 
median line to about the eighth or ninth cartilage on the right. 
The right lobe was swollen, but much less so than the left, the 
lower border coming down only about an inch below the ribs. 
Both lobes could be felt posteriorly in the flanks. There was 
slight distention and general tenderness on deep palpation over 
the entire abdomen. I could detect no jaundice. There was 
slight oedema of the abdomen over the loins. Leucocytosis, 
10,000. 

I again saw her four days later. The temperature had con¬ 
tinued at about 102° to 103° F. The pulse was steadily rising 
to 120. She was delirious and had had a chill every day, vomiting 
more or less. The left lobe was of the same size as before, but 
on the left border it seemed a little more superficial, with a defi¬ 
nite area of tenderness. There was distinct parietal cedema by 
this time. Right lobe same as before. 

In a small area low down in the anterior axillary line over 
the upper surface of the left lobe there was a friction rub. She 
had had two serious attacks of collapse. 

The case was transferred to my care for operation if thought 
best, but the patient was in so desperate a condition that I ad¬ 
vised against it unless there was evidence of some gain under 
stimulation. Two days later, although stimulation and rectal 
feeding had been carried on, the patient was definitely worse. 
She was delirious most of the time, with beginning cedema of the 
lower extremities, and was too ill, in my judgment, to warrant 
interference. She rapidly lost ground and died a few days later. 

No autopsy was obtained. 


One of our earlier cases, a boy of eleven, at operation, 
exhibited a left lobe much swollen and pushing the right lobe 
far to the right and backward, so that the abscess in the former 
lay under the right rectus. An abscess in the right lobe was 
also opened opposite the tip of the twelfth rib. In this case 
the epigastric tumor before operation was naturally supposed 
to belong to the right lobe. 

Another of our cases showed a predominance of abscesses 
in the left lobe, and is worth detailing on that account as well 
as on others. 
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W. C., male, thirty-six years old. Operated upon April 5, 
1903. There had been a history of preceding attacks of appen¬ 
dicitis, and an attack just before his entrance to the medical 
wards two weeks before I saw him. At one time there was slight 
jaundice. He had an epigastric tumor, which, being aspirated 
by the visiting physician through the abdominal wall, gave exit 
to pus. When transferred to the surgical wards he was delirious 
and septic, with a fat, distended abdomen. This was opened in 
the epigastrium and free pus was found in the neighboring 
abdominal cavity, with a large group of confluent abscesses ready 
to break in the right hepatic lobe. The mass was broken up 
and found to extend directly through the organ to the under 
surface. The abscess cavity was drained with gauze. 

A second incision was made over the appendix and an abscess 
opened up there. The caecum, gangrenous and accidentally 
opened, was brought up and sutured to the surface. The patient 
was in bad condition and died within forty-eight hours. A 
partial autopsy showed three groups of abscesses, that which had 
been opened being in the right portion of the left lobe instead of 
in the right lobe as was supposed at the time of operation. 
Another group lay at the dome of the left lobe, and a third 
group in the left edge of the left lobe. 

These abscesses were undoubtedly portal in origin, there 
being no evidence that they were direct infections from a left¬ 
sided peritonitis. Aspiration had resulted in soiling the cavity 
with the contents of the abscess, but that had happened only two 
days before operation. 

Time of Formation of Pus .—There must be a considerable 
variation depending on the individual, the type and amount of 
infection, etc., in the time required for the formation of pus 
' in appreciable quantities. The clinical data on this point are 
very vague, but apparently there may be a wide variation in 
certain instances. One of our cases is of interest in this 
regard. 

C. D,, male, aged thirty-five years, entered the hospital 
August 11, 1896. Five months previously he had had an attack 
of appendicitis with tenderness and vomiting, followed by a 
second attack six weeks later, more severe in character. The 
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day before entrance an attack came on with pain over the appen¬ 
dix, vomiting, malaise. As he continued to grow worse operation 
was done at once. I found acute localized appendicitis. The 
appendix was removed and the cavity was drained. On August 
30 there was a healthy sinus about an inch deep. Then the 
temperature, which had been normal, began to rise. Soon he had 
more or less vomiting, and a chill. 

September 13, the pain over the liver had increased, and over 
the right lower chest there was a friction rub. Under ether the 
abdomen was opened and the liver explored for pus in vain. No 
improvement followed, and the wound of this operation was 
healing kindly when, seven days later, on September 20, it burst 
apart and much foul pus mixed with bile escaped. On the follow¬ 
ing day the patient had a chill and was much worse. The upper 
wound was draining and its cavity was washed out. He then 
improved; the chills ceased together with the vomiting, and there 
was free discharge of bile and pus from the sinus. On October 4, 
the patient had lost ground again with several chills and pro¬ 
fuse discharge of bile-stained pus from the operating wound. The 
cough which he had had for some weeks continued and vomiting 
again began. 

October 12, there was much foul discharge from the operating 
wound and a profuse foul expectoration with occasional chills 
and vomiting. He took plenty of food and stimulants, however. 
The expectoration and the discharge from the wound continued 
up to about November 8, when the temperature fell to normal, 
the cough ceased, and the patient steadily improved, being dis¬ 
charged December 7, looking and feeling well. When seen several 
years later he was well and strong. 

This case illustrates the lateness at which hepatic infection 
may follow the original appendicitis, and at a time when pre¬ 
sumably all reasons for apprehending a mesenteric phlebitis 
are passed. As an example of the spontaneous cure by evacua¬ 
tion through the lungs it is also interesting, and it is a question 
whether recovery might not have followed without the anterior 
drainage of the liver. 

A case of pneumonic infection of the liver illustrates the 
enormous rapidity with which a general enlargement may take 
place. 
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E. H., male, aged twenty-three years, was transferred from 
the medical wards of the Carney Hospital where he had had the 
crisis in an attack of pneumonia two or three days before. This 
was followed at once by return of high temperature and high 
pulse, the latter increasing in the last day. He was delirious 
with jactitation. The liver had increased rapidly in size within the 
last twenty-four hours, the lower border reaching to the um¬ 
bilicus. 

There was an indefinite history of previous appendicitis. A 
diagnosis of liver abscess was made. 

Operation under primary ether. The abdomen was opened 
through the right rectus, and the liver was found much enlarged, 
dry, hard, and smooth, but without mottling. Abdomen elsewhere 
negative. Most of the enlargement of the liver was in the right 
lobe. It was explored in various directions with a director, but 
only once did anything escape looking like granulation tissue. 
The wound was closed, allowing for an iodoform gauze wick to 
the upper surface of the liver. Patient died within twenty-four 
hours. 

McClelland has reported an interesting autopsy in this 
regard. A rapid enlargement of the liver took place after an 
appendix abscess, caused by a pin, the liver extending down 
to the umbilicus. There was no jaundice, the patient being 
typhoidal for a week, when lie died. In the right lobe were 
one large and numerous small abscesses. The left lobe was 
enlarged but free from abscesses. It is unfortunate that the 
clinical signs of swelling of the left lobe were not noted. It is 
probable that its enlargement started some time after enlarge¬ 
ment of the right lobe was first noticed. 

In Thompson’s article on “ Pylephlebitis,” in Boston City 
Hospital Reports, 1902, one of the autopsies showed “ no ab¬ 
scess in the liver, though the branches of the portal vein in 
the liver substance were filled with pus, and the increased con¬ 
nective tissue in the liver seemed to show the process to be of 
some duration.” 

Sheen in 1896 reported an interesting case bearing on this 
subject. 

A woman of twenty-seven years had an appendiceal abscess opened, 
the appendix not being found. No improvement ensued, but delirium, 
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jaundice, and chills came on, and a month later a large mottled liver was 
explored with negative results. The jaundice then faded, but an abscess 
in the neck required operation. Three and a half months after the first 
operation, during a slow convalescence, swelling appeared in the right 
lumbar region. This was opened between the ninth and tenth ribs and 
foul pus evacuated. Recovery followed. The history certainly suggests 
a typical portal infection, and in the light of the slow progress in some 
of our cases it is not at all impossible that an area of infection limited 
in extent had lasted for that long period. 


Interval between the Attack of Appendicitis and the Mani¬ 
festation of the Hepatic Abscess. —This varies within very 
wide bounds. It apparently may take place almost directly 
with the onset of infection in the walls of the appendix, or it 
may be delayed for weeks or months. Moreover, the appendi¬ 
ceal evidences may have subsided to such an extent that it is 
easily overlooked as even a possible cause. There are numerous 
illustrations of this in literature. 

Lelong reported a case in 1891 which, judging by his 
account of the symptoms, had had definite attacks of appendi¬ 
citis some time before entrance to the hospital, with chills, 
jaundice, etc. A month later autopsy showed a subsiding 
appendicitis with only a little pus in its lumen, and abscesses 
in both hepatic lobes. This picture can easily be carried a 
little farther, and one can imagine an appendix at autopsy 
showing nothing beyond a slight thickening of its coats or a 
few punctate haemorrhages coincident with a liver riddled with 
foul pus. In such a case it would not be easy to convince the 
pathologist that the fons et origo lay in the innocent looking 
appendix; but the clinician who can seek back and elucidate 
the undiagnosed attack of appendiceal infection that was pres¬ 
ent a few weeks earlier will be inclined to ascribe the hepatic 
lesions to this rather than to some less apparent cause. 

Griineisen found that five days was the shortest interval 
between the beginning of the disease and its manifestation in 
the subphrenic space. In most of the cases the interval was 
about two and a half weeks. It is easier to imagine a much 
more rapid transportation of infection by the portal channels 
than by the lymphatics, and I am inclined to believe that such 
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is the case. If so, it would necessarily limit Gerster’s sug¬ 
gestion of eliminating the nidus of infection in the mesenterio- 
lum at the time of removal of the appendix. 

That spontaneous healing is not impossible nor even in¬ 
frequent, in cases of mild infection, I think is shown by the 
recovery at times of patients who show the typical signs and 
symptoms of hepatic abscesses in the course of an appendicitis. 
There is, of course, neither operative nor post-mortem proof 
of this observation, but the clinical evidences are very con¬ 
vincing. 

The experiments of Lemaire showing that the liver offers 
to the colon bacilli protection against a general infection up to 
a certain extent would help to bear this out. He shows that 
the work is done mainly by the endothelial cells of the hepatic 
capillaries, purification of the infection, if not too virulent, 
taking place within a few hours. That such a purification may 
come about in portal invasions seems not impossible. 

Legg in 1875 exhibited a case of infection where there 
seemed evidence of healing in some of the hepatic abscesses. 
In this instance there had been an appendicitis caused by a pin, 
followed by a general peritonitis. 

Reichardt in 1903 stated that abscesses may occasionally 
heal by encapsulation, and Tillmanns speaks of the cicatrices 
that occur from the resolution of small abscesses. 

In this regard we must consider a curious case reported by Treves, 
in 1894, of a young girl of fifteen who had had several attacks of appendi¬ 
citis. About a week after the attack in which he saw her, she had rigors 
which occurred irregularly for a week. She steadily lost ground, became 
emaciated, typhoidal, and delirious, but was not jaundiced. A month 
after the beginning of the attack Treves operated, and found a normal 
looking appendix without peritonitis. The liver, however, was evenly 
enlarged, soft, and the surface was covered with minute yellow specks. 
There was neither ascites nor adhesions. The liver was not explored, 
but the abdomen was closed and recovery followed from that date. He 
could give no explanation for the result, unless it was because of some 
change in circulation following operation. The evidence, of course, is 
not convincing that it was a simple case of infection, although the his¬ 
tory and appearance of the liver are very suggestive. 

We have seen a similar result follow exploration in a case 
with chills, delirium, jaundice, and enlarged, tender liver that 
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before operation was supposed to be an acute portal infection, 
but at operation was diagnosticated as an acute hypertrophic 
cirrhosis. Our case was treated for alcoholic cirrhosis (atro¬ 
phic) a yeai or so later, but in Treves’s case there seems no 
reason to suspect alcohol as the origin. 

The following case reported by Bryant with autopsy is of interest in 
tilts regard. Male, eighteen, admitted with sinuses in the left groin 
which had persisted for three months. During this time he had had 
several attacks of jaundice. At entrance, foul, green pus came from the 
sinuses. A month later an abscess above the iliac crest on the left was 
opened and a large quantity of pus evacuated. Four months later there 
was swelling in the right groin, which was opened. A month later an 
abscess was opened on the left below the ribs, from which fecal matter 
escaped. Death six months after entrance. Autopsy showed an abscess 
of the appendix as the origin. The liver showed scars of old abscesses. 
One abscess was in a caseous state. There was some pus in the portal 
canals. The portal vein was completely blocked by a soft clot. 


The medicolegal bearing of these cases may be of interest 
at times, and a case reported by Koch bears on this point. 

A man of forty-eight years was injured TiT his appendix region in 
Apm, being ,,, bed several weeks, but recovered and was able to be around 
until the following September, when he had an acute attack of appendi¬ 
citis, which was not operated upon. Three weeks from this onset he 
had an enlarged liver, was of a pale yellowish color without icterus, and 
a week later was operated upon. He died three days afterwards, autopsy 
showing a gangrenous appendix with abscess, and abscesses of the liver. 

Stewart in 1901 also reported a case with symptoms of appendicitis 
following a blow in the right iliac region. Five days later an abscess 
was opened, and a week later a second abscess in the left side of the 
abdomen was evacuated. The following day the patient had chills with 
other signs of sepsis, and in the course of a few days he coughed up 
foul pus containing colon bacilli. The left pleural cavity was then 
rained and recovery followed. In this case the infection probably did 
not take place through the portal route, but either by direct invasion of 
an abscess in the upper left abdomen or by the left retroperitoneal 
lymphatics. Its medicolegal bearing, however, is of interest. 


The age at which these infections take place is limited 
mostly to young adults. According to statistics of Musser and 
otheis, children below fifteen are quite exempt from portal in¬ 
fections. We have had one case in a boy of eleven reported 
elsewhere. 

.1 j_ 
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Subphrenic abscesses are rare in children from any cause, 
and from appendicitis they are very rare. Of 169 cases col¬ 
lected by Maydl from all causes, only ten were in children 
below fifteen years of age. Of these ten only one was primarily 
infected from the appendix. Jopson has added twelve cases, 
and of these six were due to appendicitis. Why this rarity 
should exist it is hard to say; but from the much greater pro¬ 
portion in Jopson’s recent collection, it is possible that investi¬ 
gation of the appendix at autopsy and operation has of late 
been more searching. We have seen two children under fifteen 
with lymphangeitis, and there seems to be no valid reason why 
the process should not invade the subphrenic space as well. 

S. J., female, aged eleven years, operated upon by Dr. Lund 
for acute appendicitis on July 24, 1900, five days after onset of 
the attack. Improvement followed, except that the temperature 
and pulse persisted above normal, with spasm and tenderness in 
right lumbar region. On August 13, under ether, I operated, 
exploring the abdominal sinus and the rectum, but failed to find 
any well defined area of induration. A short incision in the 
right loin exposed the kidney, and on pushing anteriorly a double 
chain of enlarged lymphatic glands was found. At one place 
granulation tissue surrounded two of the glands, but without 
evidence of an abscess. The wound was packed with iodoform 
gauze. Practically, no pus drained from the posterior sinus, but 
the patient slowly improved and was discharged relieved. It is 
doubtful if the posterior drainage influenced the progress of the 
trouble, although the symptoms and the examination at operation 
demonstrated a moderate degree of lymphangeitis. I have seen 
similar cases quiet down under hot poultices. 

B. C., female, aged fourteen years, was seen November 28, 
1897, with Dr. Dorman, and operation performed for acute appen¬ 
dicitis with a large foul abscess extending into the pelvis. The 
right tube, swollen and inflamed, was removed, together with 
the gangrenous appendix. Recovery was complete. On May 31, 
1899, eighteen months later, I saw the patient again. Since 
operation she had been well, attending school and riding a bicycle. 
A few days before I saw her she began to have pain in the 
appendix region, with elevation of pulse and temperature, but no 
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chills. Sonic fulness and tenderness with spasm were found in 
the region of the appendix. The tenderness appeared to be along 
the outer edge of the iliacus, not extending towards the kidney. 
Slight spasm of the abdomen. The scar was solid. Three days 
later, as the pulse and temperature did not subside, I operated, 
making a short incision alongside the scar to explore the peri¬ 
toneal cavity, but no evidence of peritonitis was found. The psoas 
and iliacus were swollen in the line of the sulcus. The wound 
was then closed, and an cxtraperitoncal dissection carried on 
through a second incision until a small abscess cavity was found 
containing foul, stinking pus, and a concretion of the size of a 
pea at the iliopsoas junction. This cavity was curetted out and 
drained and recovery promptly followed. 

The pleurisies secondary to typhlitis are fascinating as 
studies, but they represent only a more advanced step in the 
class of cases that we are considering, and therefore I shall 
allude to them only briefly in order to round out the clinical 
picture. 

Lepeyre (quoted by Abbadie) divides them into two 
classes: («) those pyohcmic in origin, in which case they may 
be on one side or the other, and (b) those caused by direct 
propagation; here they are always on the right side, the left¬ 
sided types being due to infarcts. The infection is also carried 
directly, that is, mechanically or by the lymph channels, along 
the parietocolic sinus, starting from a retrocolic abscess at 
any distance from the appendix. From this focus there is 
uninterrupted continuation of the lesion up to the diaphragm. 
1 he parietal lymphatics only play an accessory role. 

Diagnosis .—A diagnosis of either the lymphangeitis or the 
pylephlebitis that is secondary to appendicitis is at times im¬ 
possible. I11 typical cases it ought not to be difficult. For¬ 
tunately, both conditions are comparatively rare, hepatic ab¬ 
scess being estimated as present in from 5 to 10 per cent, of 
all cases of appendicitis. At present there seems no way of 
estimating the frequency of retroperitoneal lymphangeitis. The 
grave types arc probably less frequent than the portal invasions, 

In relating the various diseases with which these appendi- 
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ceal infections have been confounded, one is surprised at the 
apparent effort made at times to escape the obvious source of 
infection. It has been variously mistaken for py;emia, septi¬ 
caemia, typhoid, malaria, spinal caries, rupture of a reduced 
hernia, general miliary tuberculosis, etc. It need not be 
inferred that the diagnosis is always plain, because the indi¬ 
vidual types unfortunately vary within wide limits, and all of 
these diseases may be mimicked to a greater or less extent; 
but when a careful history can be obtained and when we realize 
the great frequency of appendicitis, we ought to consider at 
least the probability in cases exhibiting sepsis, jaundice, hepatic 
tenderness, with surgical spasm over the appendix region. 
Typhoid is quite commonly the diagnosis made, but the marked 
difference in pulse-rate from the very outset and the lack of 
Widal reaction should be of assistance. So with malaria,—the 
blood examination, the irregularity of the chills, the dispro¬ 
portion in the size of the liver and spleen, and the definite 
hepatic pain and tenderness should prevent mistake in most 
cases. One of our cases was confusing because of the presence 
of plasmodia. The history is as follows: 

L. P., male, aged nineteen years, had been in the medical 
wards for about ten days with chills, and a leucocytosis increasing 
from 13,000 to 40,000. Plasmodia were found, but they disap¬ 
peared under quinine without affecting the chills. There was 
marked loss of strength with tenderness over the liver, which had 
increased downward in size. Eight days before entrance he had 
had an attack of probable appendicitis, with a history of a similar 
lighter attack the year preceding. There was slight jaundice, 
enlarged spleen, and fulness and tenderness in the right hypo- 
chondrium. Slight tenderness over the appendix, which ap¬ 
parently was palpable. 

Operation: incision through upper abdomen on the right 
side. The right hepatic lobe was much enlarged, the left lobe was 
apparently normal. The posterior and under portion of the right 
lobe was slightly mottled, indurated, and irregularly nodular. It 
was opened freely on the under surface and a large area of porky, 
trabecular tissue without pus was broken up with the finger. 
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From in front another opening was made into similar tissue, and 
the liver was freely broken up with the finger. Bleeding, which 
was free at first, was easily controlled by packing. The appendix 
was found, through a second incision, lying in a small abscess 
full of stinking pus. This was drained. The patient was in a bad 
condition and required stimulation. The hepatic wound was 
packed with gauze. 

Two days later the patient was much better, with a pulse of 
go. The discharge was not yet bile-stained. Three days after 
operation the pulse suddenly jumped from 90 to 140, the respira¬ 
tion became much more rapid, and he died four days after opera¬ 
tion. The dressing done on the third day was stained with bile, 
but not with pus. 

Another case presented meningeal symptoms that were 
very confusing at the time of examination, although a diag¬ 
nosis of lymphatic infection was made. The history is as 
follows: 

A. F., female, twenty-five years old. In July, 1903, the patient 
had had an operation for lacerated cervix; the operation was 
followed by acute vomiting for ten days. After her return home 
she was well for two weeks. The present attack began six weeks 
before I saw her in October, with abdominal pain and tenderness 
which lasted for three days. Then followed vomiting and diar¬ 
rhoea, dysenteric in character. Abdominal tenderness persisted 
throughout the attack. Chills preceded the vomiting. No jaun¬ 
dice was noted. After vomiting two weeks she became very 
tender in the right hypochondrium, lost about thirty pounds, and 
recently, following severe headaches, she had become blind. At 
the beginning of the present attack the temperature and pulse 
were high for a week or ten days. It then fell to normal, and 
no record was kept by the attending physician until Dr. O’Keefe, 
with whom I saw the patient, took charge of her a few days 
before my visit; he found a temperature of 102° F. and a pulse 
of 120. At my visit I found the patient apparently blind, with 
dilated pupils and nystagmus. No paralyses, anaesthesia, nor 
change in the reflexes were found. She was emaciated and 
sick looking, with a moderately distended abdomen, visible coils, 
general abdominal tenderness, more marked over the appendix 



720 


JOHN C. MUNRO. 


region, while in the right loin there was spasm. Tire liver was 
not enlarged to percussion. Heart and lungs negative. The 
pulse was thin and rapid. Diagnosis: appendicitis with lyrn- 
phangeitis and abscess of the brain. She was transferred to the 
City Hospital that same evening, but was too ill to warrant opera¬ 
tion, and died within twenty-four hours. Autopsy showed an 
appendix sloughed off from its base, gangrene of the ctecum 
contiguous to the appendix, and a foul retroperitoneal lymphan- 
geitis. The brain was normal, and nothing was found to account 
for the blindness. Following is the detailed report of the autopsy. 

Peritoneal cavity. The serosa is smooth, gray, and glisten¬ 
ing. Transverse colon has a V-shaped fold extending nearly to 
the symphysis pubis; mesenteric lymph-nodes not notable. On 
lifting the caecum, the appendix is found to be obliterated. At 
its site is a small hole into the intestines. About this the ca:cum 
is somewhat reddened and covered with patches of yellowish 
fibre. Just above the ctccum, behind the right kidney in the retro- 
peritoneum, is an abscess cavity 8 centimetres long and 3 centi¬ 
metres wide fdled with dirty, yellowish gray fluid. The cavity 
is ragged and shreds of fibrin adhere to its edges. In the liver 
no portal infection was found. Anatomical diagnosis: oblitera¬ 
tion of appendix with adjacent abscess cavity. Early aspiration 
pneumonia, slight chronic colitis, fatty change of kidneys, fatty 
infiltration of liver, pyoureter, oedema of brain substance. 

It does not seem possible that a retroperitoneal phlegmon 
could be mistaken for a renal sarcoma, yet the following case 
illustrates this most typically 1 

D. B., male, Italian, thirty-six years old. At Thanksgiving, 
before his entrance to the City Hospital, he was operated on by a 
local surgeon at a hospital in a neighboring city, a short right lum¬ 
bar and a long anterior incision parallel to the costal arch being 
made. Both wounds were closed at once, without relief to bis 
symptoms. It was supposed at the time that the tumor encoun¬ 
tered was malignant. On careful questioning, a history of prob¬ 
able attacks of appendicitis, coming on both before and after this 
operation, was obtained. Examination showed fever, 16,000 leu¬ 
cocytes, definite appendiceal tenderness, no lumbar spasm, a gen¬ 
eral septic appearance, and a large retroperitoneal tumor extending 
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from the kidney nearly to the brim of the pelvis, tender on press¬ 
ure. After several days’ rest the general and appendiceal tender¬ 
ness subsided somewhat. 

At operation, January 16, the abdomen was opened alongside 
the rectus. No peritonitis was found. Behind the peritoneum 
was a hard, dense growth pushing forward, so that its surface 
lay quite close to the anterior wall. The lower edge just above 
the pelvic brim stopped abruptly. On following down the oecum, 
the appendix was found coiled and buried posteriorly in old and 
recent adhesions, inflamed, and closely fixed to the caecum by 
adhesions, but not, apparently, because of its being retroperi¬ 
toneal. This was excised and the stump inverted. On exploring 
upward on the outer and posterior wall of the caecum, the finger 
burrowed through a mass of granulation tissue into a definite 
abscess cavity containing an ounce or more of thick pus lying in 
the midst of a thick dense wall of inflammatory tissue. The kid¬ 
ney could not be definitely located, but there was no evidence that 
it was involved. The cavity was curetted out and drained with 
iodoform gauze. Later he was again explored in the back by 
Dr. Lund, and a small supernumerary kidney was removed on 
the supposition that it was a gland. The diagnosis of retroperi¬ 
toneal lymphangeitis was confirmed. Four months later a letter 
from the patient informed me that he was almost as well as ever. 

In jaundice due to catarrh or stone the pulse is markedly 
slow. Later, of course, infection may take place along the 
ducts or the capsule of Giisson, and we may then find secondary 
abscesses with typical rapid pulse, etc., but the preceding his¬ 
tory is a long one, often with colics, etc. 

From pneumonias or empyemas, especially if ushered in 
with abdominal spasm, the distinction must be difficult and, 
at times, impossible. When the appendix infection is mani¬ 
fested only by subphrenic phlegmons or abscesses, an accurate 
differential diagnosis may be most difficult. The X-ray, the 
fleeting and non-characteristic abdominal spasm, the predomi¬ 
nance of pulmonary signs, and the sputum will aid in diagnosis. 

Retroperitoneal lymphangeitis may be confused with a 
form of perinephritis that is found in children, of which W. R. 
Townsend has recently reported several examples. This form 
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of infection apparently comes on the left as well as on the right 
side,'and its origin is not definitely known. Trauma may 
produce it, and it may prove fatal in cases where there is sub- 
parietal injury of the kidney itself. In his cases there seemed 
to be no reason for suspecting infection from the appendix, 
though he mentions it as a possible source. The following 
case of mine may fall in this class; but when we consider that 
the appendix infection was a possible cause, it seems better to 
adhere to that as the origin until a better one for this lesion 
in general is elucidated. 

J. S. C., male, ten years old, was operated upon in 1898 for 
acute appendicitis one week after the onset. 1 he abscess cavity 
was found full of gas and foul pus, and the remains of a gan¬ 
grenous appendix were removed. A pocket was also found ex¬ 
tending up the loin towards the kidney and down into the pelvis. 
The patient made a satisfactory and rapid recovery. 

Fourteen months later I was again called to see the patient. 
He had been perfectly well ever since operation until four days 
before my visit, when, after playing ball, he became ill and had 
abdominal colic. He had a high temperature and pulse, was 
septic, somewhat stupid, and occasionally vomited. Examination 
showed marked tenderness in the right flank, no spasm of the 
abdomen anteriorly, but a mass in the retroperitoneal space near 
the kidney. Operation was advised, but refused. The boy was 
ill for a very long time, having several relapses similar to the 
attack in which I saw him, but he eventually recovered under 
medical treatment. In all probability some form of infection in 
the retroperitoneal space lay dormant from the time of the original 
attack of appendicitis only to be aroused later by some minor 
injury. 

Among other sources of infection of the liver the rectum 
is well recognized; so, too, are ulcers in the stomach and 
duodenum. In the latter instance it might be difficult or im¬ 
possible to distinguish at times between a direct extension 
from a duodenal perforation and an appendix abscess situated 
high in the abdomen, or between a gastric perforation and a 
distant abscess in the peritoneal cavity secondary to an asso¬ 
ciated appendicitis. 
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Infection from abscesses and gangrene of the lungs, puru¬ 
lent bronchitis, endocarditis, etc., where the arteries are the 
pathways of infection, may also be found. In cases of an open 
foramen ovale, infection may pass directly from the venae 
cava: to the liver, and, according to Lassen, may pass directly 
through the lungs, only to be stopped at the liver. 

Weber lias shown that between the pulmonary arteries 
and veins there are connecting branches whose lumen is greater 
than that of the capillaries; these, too, may afford a pathway 
for infection. 

Among remote sources of liver abscess may be mentioned 
infections in the upper and lower extremities, osteomyelitis, 
septic renal tumor, broken-down inguinal lymph-nodes, etc. 

All these sources must be considered in dealing with sup¬ 
posed infections from appendicitis, because the elimination of 
the origin is as important as the recognition of the process 
going on in the liver or retroperitoneal tissues. 

The outlook in both the hepatic and lymphatic infections 
under consideration is serious, especially in the cases where 
the infection has invaded the liver by way of the portal 
channels. The phlegmons, especially those in the lumbar re¬ 
gion, may be classed with similar phlegmons elsewhere. A 
certain proportion will serve as the starting-point for a fatal 
overwhelming septic intoxication, but the majority, if recog¬ 
nized and freely drained, will recover. Gruneisen states that, 
when the process has advanced to the subphrenic space, the 
mortality is about 50 per cent.; however, about half of the 
fatal cases die within the first few days following operation 
because the disease is not recognized early enough, and septic 
absorption has progressed too far to be relieved by local drain¬ 
age. Even with a temporary recovery, later interference may 
be necessary for secondary empyemas, etc. Those who prac¬ 
tise the early and radical removal of the appendix claim that 
their experience in these lymphatic infections is thereby limited, 
and this is most probably true. Nevertheless, it must be ad¬ 
mitted that often the early phenomena of appendicitis are so 
mild or indefinite that there is no urgent indication for radical 
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operation. In this early period lymphatic invasion may already 
have started. Furthermore, at times, removal of the appendix 
even within the first thirty-six hours will not retard the 
development of a lymphatic infection, and, as some of our 
cases show, there may be a latent septic deposit incident to an 
earlier attack of appendicitis, needing only the additional im¬ 
petus of a fresh irritation to produce a serious condition of 
sepsis. I11 hepatic abscesses all writers coincide in issuing a 
grave prognosis. The outlook, however, is not hopeless, as 
some would have us believe. The early recognition of the 
typhlitic focus is one step towards improving the prognosis. 
All portal infections, however, are not the result of throm¬ 
bosis nor of emboli in gross; in some cases there may be 
repeated additions of bacterial emboli, a certain amount of 
which the liver is able to cope with. In such cases Gerster’s 
thorough ablation of the appendix and the infected veins of 
the mesenteriolum would prove of value. A very suggestive 
case in this regard came to my notice a few years ago. 

W. B., male, aged nineteen years, was seen at the Quincy 
Hospital in March, 1901. He had been ill with typhoid fever 
for five weeks during the preceding fall, but had recovered 
by January 1, since which time he had had attacks of pain in 
the bowels coining on about once a week. Two days before 
I saw him there was a sudden attack of typical appendicitis, 
followed within twenty-four hours by jaundice of the sclera and 
enlargement of the spleen. Under ether a gangrenous appendix 
was removed and the cavity drained. The jaundice at once 
cleared up and the patient recovered. 

Despite the fact that when the septic invasion has obtained 
a foothold, the tendency of these abscesses is to assume the 
miliary type; they do not always invade all the lobes nor even 
the entire area of one lobe, Small abscesses tend to coalesce, 
and these again to unite with others to form often large cavi¬ 
ties more or less surrounded by smaller foci. Abscesses that 
form by direct extension from the subphrenic, the peritoneal, 
or the retroperitoneal spaces are more liable to be circnm- 
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scribed than those originating in the portal tract, and the 
former class gives a much better prognosis after drainage. 
Perutz, in reporting three recoveries in ten cases, states that 
the abscesses were single because infected through the retro¬ 
peritoneal cellular space. 

The difficulty of adequate drainage is shown in a case 
reported by Abbadie. An abscess of the liver starting two 
weeks after a subsiding appendicitis was drained anteriorly by 
Dr. Bureau with temporary benefit. A month later, however, 
a second abscess was opened through the tenth interspace and 
pus found on the upper surface of the lobe. Nevertheless, 
death ensued two weeks later, and autopsy showed an abscess 
in the meso-appendix, abscesses following the portal branches, 
a cicatrix at the site of the first operation, and no abscesses in 
the left lobe. 

The number of cases of recovery from hepatic abscess 
following surgical interference is very small, actually and pro¬ 
portionally. I he fact that such may recover spontaneously 
by evacuation into some organ or through the skin indicates 
that with intelligent interference more cases could be surgi¬ 
cally cured. Bosanquet, Dillard, T. J. Kelly, Jr., Richard, 
and others report cures by spontaneous evacuation. Sheen, 
Morton, Loison, and a few more have had similar good results 
by instituting drainage, so we need not submit to Dieulafoy’s 
statement that all appendicular abscesses of the liver are fatal. 

Cyr has shown that 25 per cent, of 500 hepatic abscesses 
of different origins perforated spontaneously, for the most part 
into the thoracic or abdominal cavities, and rarely into the 
intestines, pericardium, etc. 

One of the most vital points in dealing with the obscure 
lesions that concern us here is to determine the source of the 
infection. It is not now difficult, in the light of modern work 
on the diseases of the appendix, to trace the infection to that 
organ where a few years past it would have been overlooked. 
Many histories of reported cases point with almost absolute 
definiteness to the mild or acute attack of appendicitis that is 
chronicled, hut to which no weight has been given by the 
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reporter. In a majority of sucii cases of the last twenty years, 
where there has been any attempt at recording symptoms, the 
surprise is that the causative appendicitis was so easily over¬ 
looked. At the present time there is very little excuse for such 
an oversight. 

The diagnosis of the lumbar phlegmon may be made first 
by recognition of a present or remote perityphlitis, the re¬ 
moteness extending back for weeks or months, then by fever 
and malaise, sometimes chills, and spasm of the lumbar region 
which is practically always present. Later, a fulness and 
tumor may be felt by bimanual palpation. Marchand, with 
whom Piard apparently agrees, notes the insidious character 
of an infection when it takes place in the retroperitoneal space, 
and speaks of the mild type of fever that attends it. This is 
quite contrary to our experience. As a rule, the average case 
of appendicitis is not characterized by hyperpyrexia, so that 
if one of our patients does display an unusually high degree 
of fever, the first sign we look for is that of an invasion of 
the posterior lymphatics, and in not a few instances we have 
found definite indications that have yielded to one or another 
form of treatment. 

When the infection has attained the subphrenic space, the 
symptoms are more varied, and are frequently impossible of 
interpretation without exploration or operation. To quote 
freely from Griineisen, we must regard the subphrenic ab¬ 
scess as a circumscribed peritonitis, and hence we often find 
acute, gradually increasing signs of peritonitis. At times 
there is only dull pain; at other times the disease comes on 
suddenly with collapse, chill, vomiting, severe pain, etc. 
Sometimes the course is very obscure and the picture of the 
disease is not clear. Pain is inconstant. In most cases there 
is an elevation of temperature. On examination, we often find 
irregular marked arching in the lower portion of the thorax 
of the diseased side. This does not behave in respiration in 
a normal way. The intercostal spaces are obliterated, widened 
or bulged, and frequently painful on pressure. 

Lejars often found a characteristic point of very intense 
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pain. The upper boundary of dulness often stands in a convex 
line, and above the dulness there is found normal lung reso¬ 
nance in case there is no pleural effusion. In some cases one 
can determine a marked change in the upper boundary of the 
dulness on inspiration. The change is small, chiefly because 
the diaphragm pressed upward is weak and lame. If there is 
gas in the abscess, then there is a clearly marked tympanitic 
zone to be recognized, which changes with the position of the 
patient. One finds characteristically from above downward, 
first, normal lung resonance, below this a sharply bounded 
tympanitic zone, and then a dull area, due to the presence of 
pus. This three-layer arrangement of zones can almost be 
taken as pathognomonic. In left-sided abscesses the heart may 
be pressed somewhat upward but not to the right, while in 
right-sided abscesses the heart is pressed very little towards 
the left. The liver and the stomach may be forced down to 
a considerable degree. 

In a fair number of cases it is impossible to make an abso¬ 
lute diagnosis of subphrenic abscess. The previous history 
which indicates primary disease in the abdominal organ or 
in the respiratory organs is of importance. With a sudden rise 
of temperature in such cases, one must consider the possibility 
of subphrenic abscesses among other complications. To dis¬ 
tinguish from an encapsulated basal empyema may be impos¬ 
sible. Here the preliminary history is often of great assist¬ 
ance. Where a subphrenic abscess without gas coexists with 
an already well-marked pleural effusion, a diagnosis is im¬ 
possible, or is made only accidentally j when, however, in 
such cases the abscess contains gas, the limited area of tym¬ 
pany is of great assistance in making the correct diagnosis. 

The determination of pus by means of the exploratory 
needle is an important aid in the diagnosis of deep-lying pus 
cavities. Puncture is best made in the region of most marked 
dulness through the ribs, and in the region where, in case of 
finding pus, one would eventually operate. Often one must 
make more than one puncture. In one case Griineisen re¬ 
ported thirty-six trials at several sittings. 
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Various modern writers advocate the X-ray as a means 
of locating these abscesses about the diaphragm, and the fol¬ 
lowing case of ours demonstrates its usefulness most con¬ 
clusively. 

W. E., male, twenty-six years old, seen August 2, 1902, was 
referred to me by Dr. V. Y. Bowditch, to whom he had been 
sent with a diagnosis of tuberculosis. In the early part of June 
he had had a sudden attack of appendicitis lasting for a week 
with slight jaundice. After cessation of the pain he was able 
to get up, but was very weak; three weeks after the onset he 
complained of pain in his right lung. lie then entered a hospital, 
and the right chest was aspirated with negative results. 

Examination of the lung in August showed an occasional 
snapping rale here and there on both sides. There was neither 
jaundice nor a history of definite chills. He had lost about twenty 
pounds, was septic looking and anaemic. There was bulging of 
the right lower chest, the edge of the liver being a little below 
its normal position. He was advised to enter the Boston City 
Hospital at once. A diagnosis of subphrenic or hepatic abscess 
was made. 

August 12, under ether, a trocar was passed through the 
right chest into the margin of the liver without showing pus. 
A portion of the ninth rib in the scapular line on the right side 
was removed. Fine recent adhesions were found in the lower 
part of the pleura, but neither fluid nor pus was found. The dia¬ 
phragm was opened and the subphrenic space explored as far as 
the finger could reach. Still no pus was found, even when a 
director was passed into the liver in various places. The wound 
was packed and patient sent back to bed. 

He continued to lose ground steadily, and about a week be¬ 
fore my second operation he had a sudden and violent coughing 
fit and spat up some foul, stinking fluid. For a day or so his death 
was hourly expected, but again lie rallied. All this time we were 
confident that there was infection in the region of the diaphragm, 
and, although most careful physical examinations were made by 
various experienced diagnosticians, at no time were they able to 
locate the trouble with enough accuracy to encourage further 
exploration. Finally, on September 26, X-ray examination having 
accurately shown below the diaphragm an abscess cavity which 
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pushed the diaphragm upward, the patient was given chloroform, 
and a cross incision was made over the sixth right costal carti¬ 
lage near its junction with the seventh. The upper surface of 
the diaphragm presented, but the pleural space was not opened. 
Upon perforating the diaphragm, a cavity was entered which ex¬ 
tended posteriorly apparently over the entire right lobe of the 
liver. It contained gas and a considerable quantity of very foul, 
thin pus. A small band of adhesions towards the under surface 
of the lung suggested the location of the perforation into the 
lung. The liver was drained and iodoform wicks were put in. 
No direct communication with the liver could be determined. 

After operation there was profuse drainage of pus with a 
faecal odor, but the patient was already too septic to rally, and 
he died at the end of three weeks. No autopsy could be obtained. 

To diagnosticate a typical case of portal pylephlebitis 
should not be very difficult. One of our cases illustrates so 
significantly the characteristics of the early stages, that I will 
report it first of all, as a basis. 

I. S., female, seventeen years old. Ten days before entrance 
to the Boston City Hospital she had an attack of sudden sharp 
pain in the region of the umbilicus, with vomiting which con¬ 
tinued for two days. Four days before entrance she began to 
have dull continuous pain just below the costal margin, followed 
by chills and sweating. The white count was 8800. She was in 
the hospital two days before operation, and grew distinctly worse 
during that time. There was very slight jaundice, noticeable only 
on careful examination; fulness through the right hypochon- 
driunt into the flank, with spasm and tenderness over the liver, 
lliere was nothing to call attention to the appendix except a 
distinctly local tenderness on deep pressure, without spasm; this 
had been overlooked by several previous examiners. 

A diagnosis of portal phlebitis following appendicitis was 
made, and under ether the abdomen was opened over the right 
lobe of the liver, spasm persisting even under anesthesia. On 
the upper surface of the right lobe there were three or four 
groups of small abscesses. These were incised, and the liver it¬ 
self opened up freely with the director and finger, but no more 
abscesses could be found. The left lobe was normal in size. 
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Various punctures were made elsewhere in the liver without ob¬ 
taining any more pus. Through a second abdominal opening a 
foul, stinking abscess cavity surrounding the appendix was 
opened and drained. Two days later the appendix wound was 
clean and sweet. Foul pus was escaping from the liver and the 
packing was removed without haemorrhage. 

On the third day, in the afternoon, the pulse suddenly rose 
to 160; the patient became unconscious, and, although stimu¬ 
lated with salt solution, etc., did not react. On the following 
day she was more or less delirious, with considerable discharge 
from the liver which seemed to be mostly bile, and five days after 
operation she died. No autopsy was obtained. 

This can be taken as a typical example of a case seen and 
operated upon early. In more advanced or in atypical cases 
the grouping of symptoms is almost without limit, but, as a 
basis, we can almost always discover the definite history and 
signs of appendicitis, the fleeting jaundice, the hepatic pain, 
tenderness and enlargement, chills, and rapid emaciation. 

To consider a few symptoms in detail. Jaundice is 
present in some degree in a majority of cases. It is fre¬ 
quently overlooked, as it may not exhibit itself elsewhere than 
in the sclera or urine. It is not often as pronounced as in 
cases of common duct stone. One of my cases, however, that 
I saw with Dr. Jackson, and which he has reported, had deep 
jaundice, but that is apt to be the exception. Of 80 cases 
reported individually within the last twenty years I find that 
in 34 there is definite mention of the presence of jaundice, 
while in 6 it is especially noted as being absent. Of the 40 
in which no mention, one way or the other, is made, many of 
the clinical histories are very imperfect; so that it is safe to 
conclude that where the examinations are carefully carried 
out we will notice jaundice at some stage. 

Chills are apt to be one of the earlier signals of the be¬ 
ginning portal infection. They may or may not be repeated, 
and rarely show enough regularity to make confusion in 
diagnosis with malaria justifiable. 

Pain in the hypochondrium is important, and, according 
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to Abbadie and Reichardt, it is one of the most characteristic 
symptoms. It usually precedes the jaundice, or it may accom¬ 
pany it. With the pain we are apt to find attacks of vomiting, 
but the latter is not likely to persist, especially in the chronic 
type of case. In the acute cases it is sometimes persistent and 
intractable. Diarrhoea is not uncommon, but it is not neces¬ 
sarily present. Jourand reported a case ushered in by acute 
vomiting, inti actable diarrhoea, and high fever, but the origi¬ 
nating attack of appendicitis was probably responsible for 
this group of symptoms. 

Soreness of the liver accounts for the stooping position 
that patients assume when walking, and for their lying on the 
right side with adduction of the thigh. 

With the enlargement of the liver we may find an en¬ 
larged spleen, but it must not be confused with a left lobe 
irregularly swollen, nor must the tumor in the right hypo- 
chondrium be ascribed to swelling of the right lobe neces¬ 
sarily. Dyspnoea naturally is found with the swollen, tender 
liver. 

Graham reports a case of suppurative gangrenous sple¬ 
nitis, originating in appendicitis, where, though there were no 
abscesses in the liver, the branches of the portal vein were full 
of pus. 

The temperature, taken either hourly or twice daily, 
shows irregularity, and frequently makes wide excursions. 
This characteristic, together with a rapid pulse, should be a 
strong factor in ruling out typhoid even in the presence of a 
Widal reaction. The high pulse is often characteristically 
dicrotic. (Reichardt.) 

The mental condition varies generally with the type of 
case. For the most part, since cases of this infection are more 
or less chronic, averaging from thirty to forty days (Abbadie), 
the sensorium is clear up to death, but in the acute types we 
must except somnolency, delirium, and coma. The comfort¬ 
able mental condition of many of my own cases has been most 
impressive; suffering, except that from some extraneous 
cause, has been practically absent. 

In a few cases we may expect hamiorrhages from the 
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different mucous membranes. Distention of the superficial 
veins is occasionally seen, and in several of my cases there lias 
been a local oedema of the parietes in the region of the hepatic 
foci. 

A friction mb can be occasionally heard over the dome 
of the liver; it is not pleural in origin, but is due to the 
rubbing together of the inflamed peritonitic surfaces. The 
emaciation of the patient in chronic cases is very marked, 
and takes place in spite of voracious appetites and .abundant 
feedings. 

In children, gastro-intestinal symptoms are manifest both 
at the outset and during the progress of the disease. Con¬ 
vulsions, delirium, and other nervous phenomena are also 
found. 

Petechia; and purpura are occasionally reported in severe 
cases. The enlarged and thickened portal vein was felt once 
by Schoenlein as proven at autopsy. We rarely find evidences 
of metastasis in distant organs to aid or obscure the diagnosis. 

The treatment in the various conditions considered here 
is surgical. When the lymphangeitis is limited to the tissues 
in the neighborhood of the caecum or in the perirenal region, 
extraperitoneal openings may be made alongside the iliac crest 
or in the loin. When the infection is in the subphrenic space, 
it may be attacked through the intercostal spaces, by resection 
of one or more ribs anteriorly or posteriorly, or by the lumbar 
route, as the case may require. 

Stone regards every delayed case of appendicitis with 
anxiety, and, when chills and other symptoms point to a 
complicating sepsis, he advocates treatment of the retroperi¬ 
toneal space, and considers it as important as that of the intra- 
peritoneal. Were this done early in such suspicious cases, we 
would undoubtedly escape some of the direful accidents that 
follow the retroperitoneal infections. 

As a rule, it is best to attack the infections by the shortest 
route when that can be determined by swelling, local tender¬ 
ness, X-ray examination, etc. The trocar may be used for 
locating the pus, and retained as a guide for an immediate 
incision. 
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In resecting a rib or ribs it makes little difference whether 
it is done anteriorly or posteriorly, so long as the indications 
point to one or the other route. The pleura, if it lies in the 
track of operation, may he stripped back, or sutured so as 
to prevent collapse of the lung and soiling of the pleural 
cavity; or it may he packed off with gauze and allowed to 
foim adhesions and the diaphragm opened at a second opera¬ 
tion. It is best to resect some rib below the eighth. 

Anteriorly, Fox and Russell advise splitting the rectus 
at about its chondrocostal junction, exploring from this open- 
i n 8*» and then, if a tianspleural opening is required, resecting a 
portion of the rib through an incision extended backward 
along its convexity. 

Lannelongue resects a triangular portion of the chest wall 
anteriorly and attacks the subphrenic area from this point. 

To attack the intrahepatic collections of pus, one may 
make use of thoracic resection as in subphrenic abscess, or he 
may open up the abdomen freely and explore the liver under 
the guidance of sight and touch. By careful gauze packing 
there is little danger of peritoneal infection. Israel and 
others, in cases of pus collections situated in the outer pos¬ 
terior part of the right lobe, open alongside the twelfth rib, 
turning it and the kidney to one side, and incise the liver 
in the neighborhood of the renal depression. 

To explore the liver itself, I much prefer two grooved 
directors. As soon as pus is located, the interior of the liver 
can he freely explored and broken up with the finger; all 
bleeding, even if it looks alarming for a few moments, is 
quickly stopped with gauze tamponade. The methods pro¬ 
posed for suturing the liver to the parietal peritoneum previous 
to exploration are difficult and useless. 

In conclusion, I would make the following suggestions: 
first, lymphatic and hepatic infections are more common than 
we realize. Second, the two infections are frequently asso¬ 
ciated, and one type may be the source of origin of the other. 
Third, in certain cases of hepatic abscess, the source of in¬ 
fection, whether through the portal canals or through the 
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lymphatics, cannot be determined either clinically or at opera¬ 
tion. Fourth, the type of infection does not depend upon the 
gravity of the originating appendicitis. Fifth, subphrenic in¬ 
fections must not be isolated in a class by themselves, as they 
depend on both lymphatic and hepatic infections, and vice 
versa. Sixth, hepatic infections are not uniformly distributed 
even when originating in the portal tract, the left lobe being 
solely affected at times. Seventh, the prognosis of lymphatic 
(including the subphrenic) infections is better than that of 
hepatic, but, when the latter are secondary to lymphatic or 
direct mechanical invasion, the outlook is more favorable than 
in the true portal invasions. Eighth, the most important clue 
in making a diagnosis is the recognition of the causative 
appendicitis, and the elimination of this possible cause is neces¬ 
sary in dealing with obscure hepatic invasions in the presence 
of plasmodia, the Widal reaction, etc. Ninth, early recog¬ 
nition and removal of the inflamed appendix may abort a 
secondary infection of the type considered here, but the corol¬ 
lary does not necessarily follow. Tenth, the characteristic 
signs and symptoms are well established in typical cases, and 
should form a basis for diagnosis in atypical cases. 



